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Description 

The present invention relates to internal combus- 
tion engines and to the problem of noise reduction in 
such engines. 

It is known, for example from GB 2 234 011 to pro- 
vide an internal combustion engine comprising a cylin- 
der block, an upper crankcase, a lower crankcase, a 
crankshaft and a sump attached to a skirt on the cylinder 
block and defining a sump region, wherein the lower 
crankcase comprises an inner casing attached to the 
upper crankcase such that the upper crankcase and the 
inner casing support the crankshaft. 

This design suffers from the disadvantages that 
noise is transmitted from the inner casing to the sump 
and transferred from the upper crankcase to the sump. 

In DE-C-4204522 it is known to provide an upper 
crankcase and a lower crankcase, the lower crankcase 
providing a sump. Although inner and outer casings are 
provided, they both form part of a common member 
mounted on the upper crankcase. 

Accordingly the present invention provides an inter- 
nal combustion engine comprising a cylinder block, an 
upper crankcase, a lower crankcase, a crankshaft and 
a sump defining a sump region, wherein the lower crank- 
case comprises an inner casing attached to the upper 
crankcase such that the upper crankcase and the inner 
casing support the crankshaft, characterised in that the 
lower crankcase further comprises an outer casing at- 
tached to the upper crankcase and having at least a por- 
tion thereof spaced from the inner casing thereby to re- 
duce the transmission of noise from the inner casing to 
the outer casing, and both casings extend beneath the 
crankshaft thereby to separate it from the sump region. 
This arrangement can help to reduce the noise trans- 
mitted from the inner crankcase to the sump. 

Preferably the inner casing comprises a plurality of 
bearing support portions joined by casing portions. 

More preferably the inner casing is formed as a sin- 
gle casting. 

Preferably the outer casing comprises a separate 
member attached to the upper crankcase by fixings. 
This can help to isolate the sump from vibration in the 
upper crankcase, particularly if the sump is attached to 
the outer casing. 

Preferably the upper crankcase has oil drainage 
passages arranged to drain oil into the space between 
the inner and outer casings. This oil helps to dampen 
noise and is kept away from the crankshaft by the inner 
casing which reduces drag. 

Desirably the inner casing has openings therein to 
allow oil to drain from inside the inner casing to the 
space between the inner and outer casings. 

Preferably, in the region of at least one web of the 
crankshaft, the upper crankcase and the inner casing 
define a space which is substantially circular in cross 
section in which the web rotates. Desirably the diameter 
of said cross section is only slightly larger than the di- 



ameter of the circle swept out by the web as it rotates. 
This helps to reduce the amount of air circulating with 
the crankshaft and therefore helps to reduce drag. 
The inner casing may meet the upper crankcase ap- 

s proximately level with the axis of the crankshaft. 

Prelerably the outer casing has two side walls at- 
tached to the upper crankcase and a base joining the 
side walls and extending between the inner casing and 
the sump region. 

to Preferably the outer casing further comprises a de- 
pending skirt to which the sump is attached. 

The outer casing may meet the upper crankcase ap- 
proximately level with the axis of the crankshaft. 

Preferably the upper crankcase has two longitudi- 

15 nal passageways formed therein, one on either side of 
the axis of the engine, which extend substantially the 
whole length of the crankcase and serve to stiffen the 
upper crankcase, the passageways being enclosed 
within the upper crankcase. 

20 Preferably the passageways are spaced 1rom the 
lower face of the upper crankcase. 

Desirably the passageways each have a lower wall 
formed in the upper crankcase and separating them 
from the lower face of the upper crankcase. 

25 Preferably drainage passages defined in the upper 
crankcase extend from the passageways to the lower 
face of the upper crankcase. 

Preferred embodiments of the present invention will 
now be described by way of example only with reference 

30 to the accompanying drawings in which:- 

Figure 1 is a cross section through an engine ac- 
cording to the invention; 

35 Figure 2 is a cross section through the engine of 
Figure 1 at a different point, and on a larger scale; 

Figure 3 is a longitudinal section through the engine 
of Figure 1; and 

40 

Figures 4 and 5 are side views from opposite sides 
of the cylinder block and upper crankcase of the en- 
gine of Figure 1 . 

45 Referring to Figure 1 an engine according to an em- 
bodiment of the invention is in a V6 configuration and 
comprises a cylinder block 10 having two rows of three 
cylinders 12, an upper crankcase 14 formed with the cyl- 
inder block 1 0 as a single casting 1 6, two cylinder heads 

so 18,20, a lower crankcase 22 : and a crankshaft 24. 

As can be seen from Figures 2, 4 and 5, oil drainage 
passages 32 extend through the cylinder block 10 from 
the cylinder head faces 28, downwards to the lower fac- 
es 33 of the upper crankcase 1 4. At their upper ends the 

55 drainage passages 32 surround the outer cylinder head 
bolts (not shown) which hold the cylinder heads 18,20 
to the cylinder block 10. They then deviate away from 
the lower ends of the cylinder head bolts before reaching 
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the lower faces 33 of the upper crankcase 14. A pair of 
longitudinal passages 34,36 run along the upper crank- 
case 1 4 parallel to the crankshaft 24 near the crankcase 
split line 38, one on either side of the crankshaft 24. As 
can best be seen in Figure 1 , the passages 34, 36 are s 
defined entirely by the upper crankcase and are en- 
closed within it. They have a lower wall 37 which sepa- 
rates them from the lower crankcase 44. They each con- 
nect together the drainage passages 32 on one side of 
the crankcase just above the crankcase split line 38. Be- io 
cause they extend along substantially the full length of 
the upper crankcase 1 4 they add considerably to its stiff- 
ness. The lower ends of the drainage passages 32 form 
drainage ports 40 which lead from the longitudinal pas- 
sages 34,36 down to the crankcase split line 38. 15 

Breathing passages 26 also extend through the cyl- 
inder block 10 from the cylinder head faces 28, where 
they surround the inner cylinder head bolts (not shown), 
down into the region of the crankcase 14 above the 
crankshaft 24. The lower ends of these breathing pas- 20 
sages are baffled to prevent oil being thrown back up 
into them. 

As can best be seen in Figures 2 and 3, the lower 
crankcase 22 comprises an inner casing 42 and an outer 
casing 44. The inner casing 42 is a single casting com- 25 
prising the lower four main bearing housings 46 forming 
the bearing ladder with casing portions 58 joining them 
together and forming an outer wall 41 . The inner casing 
42 secured at its upper edge 47 to the upper crankcase 
by bolts (not shown), two on either side of each main 30 
bearing housing 46. The crankshaft 24 is of convention- 
al design having webs 48 to balance the crankpins 50. 
The outer wall 41 of the inner casing 42 has a pair of 
inward projections 52 arranged to be just clear of the 
outer edge of each of the webs 48 as they rotate. These 35 
projections skim oil off the webs as they rotate thereby 
reducing the amount of oil which is flung off the webs. 
A set of openings 54 in the inner casing 42 are provided 
next to the projections 52 to allow oil to drain out into 
the space 56 between the inner and outer casings. One 40 
side of each projection 52 forms a single surface 53 with 
one side of a respective one of the openings 54 so that 
oil skimmed off by the projections runs directly down 
through the openings. 

The cross section of the interior of the crankcase in **5 
the regions 58 between the main bearings 46 is sub- 
stantially circular and is only slightly larger in radius than 
the crankshaft webs 48. This results in very low air drag 
acting on the crankshaft as it rotates. 

The outer casing 44 is a single casting surrounding so 
the inner casing and is attached at its upper edge 59 to 
the upper crankcase 14 by a series of bolts (not shown) 
along its upper face 60. It has two side walls 62 and a 
base 64 which are spaced from the inner casing 42. At 
one end it has an end wall 66 which is also spaced from 55 
the inner casing 42 and forms part of the flywheel hous- 
ings 67. The inner casing 42 is therefore separated from 
the flywheel housing 67 by the end wall 66 of the outer 
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casing 44. At the other end 68 it forms a lower mounting 
face 70 for the oil pump 72 which is also attached to a 
main mounting face 74 formed by the upper crankcase 
16 and the inner casing 42. Depending from the side 
walls 62 is an outer skirt 76 with an oil sump mounting 
face 78 on its lower edge. A series of openings 80 in the 
outer casing allow oil to drain out into the sump 81 . 

The upper edges 47,59 of the inner and outer cas- 
ings 42,44 are spaced apart where they meet the upper 
crankcase 1 6 at the crankcase split line 38, which is ap- 
proximately level with the axis of the crankshaft. 

The oil drainage ports 40 from the longitudinal pas- 
sages 34,36 in the upper crankcase 14 open into the 
space 56 between the inner and outer casings 42,44. 
Oil from the longitudinal passages 34 ,36 thereto re flows 
down in the space between the inner and outer casings 
42,44. 

As the crankshaft is held between the upper crank- 
case 1 4 and the inner casing 42, the vibrations it causes 
are largely isolated from the outer casing 44 of the lower 
crankcase. Thus the amount of vibration transmitted to 
the outer walls of the lower crankcase is reduced, there- 
by reducing the amount of noise produced there. Also 
because the inner casing 42 and the base 64 of the outer 
casing 44 both extend beneath the crankshaft 24 they 
form a double barrier between the crankshaft and the 
sump 81 which reduces the amount of noise radiated 
into the sump, thereby reducing the amount of vibration 
of sump and noise produced there. This reduction in 
noise is also helped by the oil between the inner and 
outer casings of the lower crankcase which tends to 
damp out noise transmitted between them. 

Although this invention has been described with 
particular reference to a V6 engine, it will be appreciated 
that it can also be used in other engine designs, such 
as in line engines. 



Claims 

1. An internal combustion engine comprising a cylin- 
der block (10), an upper crankcase (14), a lower 
crankcase (22), a crankshaft (24) and a sump (81) 
defining a sump region, wherein the lower crank- 
case (22) comprises an inner casing (42) attached 
to the upper crankcase (14) such that the upper 
crankcase (14) and the inner casing (42) support 
the crankshaft (24), characterised in that the lower 
crankcase (22) further comprises an outer casing 
(44) attached to the upper crankcase (14) and hav- 
ing at least a portion thereof spaced from the inner 
casing (42) thereby to reduce the transmission of 
noise from the inner casing (42) to the outer casing 
(44), and both casings extend beneath the crank- 
shaft (24) thereby to separate it from the sump re- 
gion. 

2. An engine according to claim 1 wherein the inner 
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casing comprises a plurality^! bearing support por- 
tions (46) joined by casing portions (58). 

3. An engine according to claim 2 wherein the inner 
casing (42) is formed as a single casting. 

4. An engine according to any foregoing claim wherein 
the outer casing (44) comprises a separate member 
attached to the upper crankcase (14) by fixings. 

5. An engine according to any foregoing claim wherein 
the sump (81 ) is attached to the outer casing (44). 

6. An engine according to any foregoing claim wherein 
the upper crankcase ( 1 4) has oil drainage passages 
(32) arranged to drain oil into the space (56) be- 
tween the inner and outer casings (42,44). 

7. An engine according to any foregoing claim wherein 
the inner casing (42) has openings (54) therein to 
allow oil to drain from inside the inner casing to the 
space (56) between the inner and outer casings 
(42,44). 

8. An engine according to any foregoing claim where- 
in, in the region of at least one web (48) of the crank- 
shaft (24), the upper crankcase (14) and the inner 
casing (42) define a space (58) which is substan- 
tially circular in cross section in which the web (48) 
rotates. 

9. An engine according to claim 8 wherein the diame- 
ter of said cross section (58) is only slightly large 
than the diameter of the circle swept out by the web 
(48) as it rotates. 

1 0. An engine according to any foregoing claim wherein 
the inner casing (42) meets the upper crankcase 
(1 4) approximately level with the axis of the crank- 
shaft (24). 

11. An engine according to any foregoing claim wherein 
the outer casing (44) has two side walls (62) at- 
tached to the upper crankcase (14) and a base (64) 
joining the side walls (62) and extending between 
the inner casing (42) and the sump region. 

12. An engine according to claim 10 wherein the outer 
casing (44) further comprises a depending skirt (76) 
to which the sump (81 ) is attached. 
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sageways (34,36) formed therein, one on either 
side of the axis of the engine, which extend sub- 
stantially the whole length of the crankcase (1 4) and 
serve to stiffen the upper crankcase (14), the pas- 
5 sageways (34,36) being enclosed within the upper 
crankcase (14). 

15. An engine according to claim 14 wherein the pas- 
sageways (34,36) are spaced from the lower face 

10 of the upper crankcase (14). 

16. An engine according to claim 14 or 15 wherein the 
passageways (34,36) each have a lower wall (37) 
formed in the upper crankcase (14) and separating 

15 them from the lower face of the upper crankcase 
(14). 

17. An engine according to any one of claims 14 to 16 
wherein drainage passages (40) defined in the up- 

20 per crankcase (14) extend from the passageways 
(34,36) to the lower face of the upper crankcase 
(14). 



25 Patentanspruche 

1. Verbrennungsmotor, der einen Zylinderblock (10), 
ein oberes Kurbelgehause (14), ein unteres Kurbel- 
gehause (22), eine Kurbelwelle (24) und einen ei- 

30 nen Sumpfbereich bildenden Sumpf (81 ) aufweist, 
wobei das untere Kurbelgehause (22) ein inneres 
Gehause (42) aufweist, das an dem oberen Kurbel- 
gehause (14) derart befestigt ist, da3 das obere 
Kurbelgehause (14) und das innere Gehause (42) 

35 die Kurbelwelle (24) abstutzen, dadurch gekenn- 
zeichnet, daG das untere Kurbelgehause (22) fer- 
ner ein auBeres Gehause (44) aufweist, das an dem 
oberen Kurbelgehause (14) befestigt ist und von 
dem mindestens ein Teil einen Abstand von dem 
inneren Gehause (42) hat, urn dadurch die Ubertra- 
gung von Gerauschen von dem inneren Gehause 
(42) auf das auGere Gehause (44) zu vermindern, 
und sich beide Gehause unterdie Kurbelwelle (24) 
erstrecken, um sie dadurch vom Sumpfbereich zu 

45 trennen. 

2. Motor nach Anspruch 1, bei welchem das innere 
Gehause eine Vielzahl an Lagerstutzteilen (46) auf- 
weist, die durch Gehauseteile (58) miteinander ver- 
so bunden werden. 



1 3. An engine according to any foregoing claim wherein 
the outer casing (44) meets the upper crankcase 
(14) approximately level with the axis of the crank- 
shaft (24). 

1 4. An engine according to any foregoing claim wherein 
the upper crankcase (14) has two longitudinal pas- 



3. Motor nach Anspruch 2, bei welchem das innere 
Gehause (42) ein einzelnes GufMeil ist. 

55 4. Motor nach einem vorhergehenden Anspruch, bei 
welchem das auQere Gehause (44) ein separates 
Teil aufweist, das an dem oberen Kurbelgehause 
(14) durch Befestigungsmittel befestigt ist. 
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5. Motor nach einem vorhergenenden Anspruch, bei 
welchem der Sumpf (81 ) an dem auGeren Gehause 
(44) befestigt ist. 

6. Motor nach einem vorhergehenden Anspruch, bei 
welchem das obere Kurbelgehause (14) Olablauf- 
kanale (32) hat, um 6l in den Raum (56) zwischen 
dem inneren undauBeren Gehause (42, 44) abzu- 
leiten. 

7. Motor nach einem vorhergehenden Anspruch, bei 
welchem das innere Gehause (42) Offnungen (54) 
hat, um Ol von der Innenseite des inneren Gehau- 
ses zu dem Raum (56) zwischen dem auBeren und 
inneren Gehause (42, 44) ablaufen zu lassen. 

8. Motor nach einem vorhergehenden Anspruch, bei 
welchem das obere Kurbelgehause (14) und das in- 
nere Gehause (42) im Bereich mindestens eines 
Flansches (48) der Kurbelwelle (24) einen Raum 
(58) begrenzen, der im wesentlichen kreisformig im 
Querschnitt ist, in welchem sich der Flansch (48) 
dreht. 
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gehauses (14) erscrecken und dazu dtenen, das 
obere Kurbelgehause (14) zu versteifen, wobei die 
Durchgange (34, 36) in das obere Kurbelgehause 
(14) eingeschlossen sind. 

5 

15. Motor nach Anspruch 14, bei welchem die Durch- 
gange (34, 36) einen Abstand von der unteren Stirn- 
flache des oberen Kurbelgehauses (14) haben. 

io 16. Motor nach Anspruch 14 oder 15, bei welchem die 
Durchgange (34, 36) jeweils eine untere Wand (37) 
haben, die in dem oberen Kurbelgehause (14) ge- 
bildet ist und sie von der unteren Stirnflache des 
oberen Kurbelgehauses (14) trennt. 

15 

1 7. Motor nach einem der Anspruche 1 4 bis 1 6, bei wel- 
chem in dem oberen Kurbelgehause (14) gebildete 
Ablaufkanale (14) sich von den Durchgangen (34, 
36) zu der unteren Stirnflache des oberen Kurbel- 
20 gehauses (14) erstrecken. 



Revendications 



9. Motor nach Anspruch 8, bei welchem der Durch- 
messer des Querschnitts (58) nur wenig groBer als 
der Durchmesser des Kreises ist, der von dem 
Flansch (48) Oberstrichen wird, wahrend er sich 
dreht. 

10. Motor nach einem vorhergehenden Anspruch, bei 
welchem das innere Gehause (42) mit dem oberen 
Kurbelgehause (14) ungefahr auf der Hone der 
Achse der Kurbelwelle (24) zusammentrifft. 

11. Motor nach einem vorhergehenden Anspruch, bei 
welchem das auBere Gehause (44) zwei Seiten- 
wande (62), die an dem oberen Kurbelgehause (44) 
befestigt sind, und einen Boden (64) hat, der die 
Seitenwande (62) miteinander verbindet und sich 
zwischen dem inneren Gehause (42) und dem 
Sumpfbereich erstreckt. 

12. Motor nach Anspruch 10, bei welchem das auBere 
Gehause (44) ferner eine herabhangende Schurze 
(76) aufweist, an welcher der Sumpf (81) befestigt 
ist. 

13. Motor nach einem vorhergehenden Anspruch, bei 
welchem das auBere Gehause (44) mit dem oberen 
Kurbelgehause (14) ungefahr auf der Hone der 
Achse der Kurbelwelle (24) zusammentrifft. 



25 1. Moteur a combustion interne comprenant un bloc 
de culasse (10), un carter superieur (14), un carter 
inferieur (22), un vilebrequin (24) et un puisard (81) 
definissant une region formant puisard, dans lequel 
le carter inferieur (22) comprend une gaine interieu- 
30 re (42) fixee au carter superieur (14) de sorte que 
le carter superieur (14) et la gaine interieure (42) 
supportent le vilebrequin (24), caracterise en ce 
que le carter inferieur (22) comprend en outre une 
gaine exterieure (44) fixee au carter superieur (14) 
35 et dont au moins une partie est ecartee de la gaine 
interieure (42), pour ainsi diminuer la transmission 
du bruit entre la gaine interieure (42) et la gaine ex- 
terieure (44), et en ce que les deux gaines s'eten- 
dent sous le vilebrequin (24), pour ainsi le separer 
40 de la region formant puisard. 

2. Moteur selon larevendication 1 dans lequel la gaine 
interieure comprend une pluralite de parties de sup- 
port de palier (46) reliees par des parties de gaine 

4S (58). 

3. Moteur selon la revendication 2 dans lequel la gaine 
interieure (42) est formee d'une seule coulee. 

50 4. Moteur selon I'une quelconque des revendications 
precedentes dans lequel la gaine exterieure (44) 
comprend un element separe fixe au carter supe- 
rieur (14) par des fixations. 

5. Moteur selon I'une quelconque des revendications 
precedentes dans lequel le puisard (81) est fixe a 
la gaine exterieure (44). 



14. Motor nach einem vorhergehenden Anspruch, bei 
welchem das obere Kurbelgehause (14) zwei 55 
langsgerichtete Durchgange (34, 36) hat, und zwar 
au jeder Seite der Achse des Motors einen, die sich 
im wesentlichen uberdie ganze Lange des Kurbel- 
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6. Moteur selon Tune quelconque des revendications 
precedentes dans lequel le carter superieur (14) 
comporte des passages d'evacuation d'huile (32) 
agenc6s de maniere a evacuer i'huile dans I'espace 
(56) compris entre les gaines interieure et exterieu- 
re (42, 44). 

7. Moteur selon Tune quelconque des revendications 
precedentes dans lequel la gaine interieure (42) 
comporte des ouvertures (54) permettant d'evacuer 
i'huile de I'interieur de la gaine interieure et de la 
faire penetrer dans i'espace (56) compris entre les 
gaines interieure et exterieure (42, 44). 

8. Moteur selon Tune quelconque des revendications 
precedentes dans lequel, dans la region d'au moins 
un bras (48) du vilebrequin (24), le carter superieur 
(14) et la gaine interieure (42) torment un espace 
(58) qui a une section transversale de forme sensi- 
blement circulaire et dans lequel te bras (48) tourne. 



passages (34, 36) sont ecartes de la face interieure 
du carter superieur (14). 

1 6. Moteur selon la revendication 1 4 ou 15 dans lequel 
5 les passages (34) 36) ont chacun une paroi inte- 

rieure (37) formee dans le carter superieur (14) et 
qui les separe de la face interieure du carter supe- 
rieur (14). 

io 17. Moteur selon Tune quelconque des revendications 
1 4 a 1 6 dans lequel les passages d'evacuation (40) 
formes dans le carter superieur (14) s'etendent en- 
tre les passages (34, 36) et la face interieure, du 
carter superieur (14). 



Moteur selon la revendication 8 dans lequel le dia- 
metre de ladite section transversale (58) n'est que 
legerement plus grand que le diametre du cercle 
balaye par le bras (48) lorsqu'il tourne. 



25 



10. Moteur selon Tune quelconque des revendications 
precedentes dans lequel la gaine interieure (42) 
rencontre le carter superieur (14) approximative- 
ment au niveau de I'axe du vilebrequin (24). 
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11. Moteur selon Tune quelconque des revendications 
precedentes dans lequel la gaine exterieure (44) 
comporte deux parois laterales (62) fixees au carter 
superieur (14) et un fond (64) reliant les parois la- 
terals (62) et s'etendant entre la gaine interieure 
(42) et la region formant puisard. 
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12. Moteur selon la revendication 10 dans lequel la gai- 
ne exterieure (44) comprend en outre une jupe so- 
tidaire (76) a laquelte est fixe (e puisard (81). 



13. Moteur selon Tune quelconque des revendications 
precedentes dans lequel la gaine exterieure (44) 
rencontre le carter sup6rieur (14) approximative- 
ment au niveau de i'axe du vilebrequin (24). 

14. Moteur selon I'une quelconque des revendications 
precedentes dans lequel le carter superieur (14) 
comporte deux passages longitudinaux (34, 36) for- 
mes a I'interieur de celui-ci, chaque passage etant 
dispose de chaque cote de I'axe du moteur, qui 
s'etendent sur sensiblement toute la longueur du 
carter (10) et servent a augmenter la rigidite du car- 
ter superieur (14), ces passages (34, 36) etant en- 
fermes a I'interieur du carter superieur (14). 
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15. Moteur selon la revendication 14 dans lequel les 
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